ABSTRACT We measured pulmonary function in each of 21 patients suffering from "atypical", non-bacterial pneumonia during the acute illness and during convalescence (two to 18 months) to study the course The development of tests thought to detect obstruction in small airways has led to their use to study the amount and duration of the functional impairment in the lung during uncomplicated viral infections. Thus, frequency dependence of both compliance and total resistance and decrea.sed maximal airflows at low lung volume were observed in subjects suffering from viral upper airway infections or given live attenuated influenza vaccine,1'5 whereas abnormalities in more conventional test.s were also detected in patients with uncomplica;ed influenza or common cold.6-8 Other authors have demonstrated abnormalities during influenza9 and rhinovirus'0 infections by measuring maximal airflows in patients breathing ambient air and then a 80% helium-20% oxygen mixture. On the other hand, Zeck and co-workers" analysed the single breath oxygen manoeuvre and were unable to find abnormalities in the slope of phase 3 in subjects who had received live attenuated influenza vaccine. Finally, increased bronchial
and V75 were measured at this stage, their average value for all the groups of patients with the exclusion of the Mycoplasma pneumoniae group, was markedly reduced. These data suggest that small airways involvement can be demonstrated during the convalescence of patients recovering from various types of atypical pneumonia other than those caused by Mycoplasma pneumoniae.
The development of tests thought to detect obstruction in small airways has led to their use to study the amount and duration of the functional impairment in the lung during uncomplicated viral infections. Thus, frequency dependence of both compliance and total resistance and decrea.sed maximal airflows at low lung volume were observed in subjects suffering from viral upper airway infections or given live attenuated influenza vaccine,1'5 whereas abnormalities in more conventional test.s were also detected in patients with uncomplica;ed influenza or common cold. [6] [7] [8] Other authors have demonstrated abnormalities during influenza9 and rhinovirus'0 infections by measuring maximal airflows in patients breathing ambient air and then a 80% helium-20% oxygen mixture. On the other hand, Zeck and co-workers" analysed the single breath oxygen manoeuvre and were unable to find abnormalities in the slope of phase 3 in subjects who had received live attenuated influenza vaccine. Finally, increased bronchial reactivity was found in patients suffering from respiratory syncytial vi.rus infection.'2 The prolonged duration of these functional abnormalities was stressed by several authors. 12 4-6 8 12 In contrast, there are very few reports dealing with the effects of non-bacterial or " atypical " pneumonia on respiratory function. Apart from the exhaustive work by Berven" on cardiopulmonary function in the post-infec.icus phase cf atypical pneumonia, only a few studies have assessed lung functio,n in this clinical condition.14-19 Therefore we studied prospectively paitients admitted to hospital with the diagnosis of atypical pneumonia, to characterise the respiratory functional disturbance during the time of acute illness, in the immediate recovery period, and from two to 18 months later. This study was meant to answer the following questions. Arc the functional alterations specifically related to the nature of the aetiological agent? Is the prognosis rel.ated to the initial lung function impairment? And, finally, is there evidence in patients with non-bacterial pneumonia of small airways disease, the main dysfunotion in uncomplicated viral illness, and, if so, at which stage? 5F6 Time course of lung function changes in atypical pneumonia Methods During a nine-month period, 33 patients were admitted to the Hospital Cantonal in Geneva with an initial diagnosis of atyipical pneumonia. Twenty-one of these patients were included in our study because they satisfied the following criteria: history of headache, sore throat, myalgia, rhinitis, and fever, in general preceding symptoms of lung involvement (dry cough, pleuritic chest pain); normal breath sounds by physical examination; diffuse lung infiltrates, sometimes with a ground glass-like appearance, seen on the chest radiograph; negative bacterial sputum and blood cultures. Of the 21 patients studied, 12 were smokers (all more than 10 cigarettes per day). The other patients had never smoked.
VIROLOGICAL STUDIES
We performed bedside nasopharyngeal washes with ice-cold phosphate buffered saline20 immediately after admission. The samples were taken without delay to the virus laboratory and a 0-2 ml aliquot of the specimen was inoculated into each of two tubes containing primary human embryonic kidney cells (HEK) and human fibroblast cel-l strain (FS-9 Improvement in function was rapid in most cases. The second series of tests, performed two to four weeks after the first series, showed a much reduced prevalence of abnormalities. This was particularly true for the restrictive pattern, the AaDO2 gradient, and the distribution of ventilation, whereas the frequency of obstruction remained at the same level. This discrepancy might result from the fact that the obstructive patter,n was somewhat underestimated in the first series of tests, the coexistence of a restrictive syndrome h,aving prevented its expression in some patients. Airways obstruction, defined conventio,nally by reduced FEV1/FVC ratio, was the most common disturbance two months or more after the acute episode, but four of the five subjects with t.his abnormality were smokers. These patients, however, did not show abnormalities in the slope of phase 3 of the single breath 09 manoeuvre.
MMEF and V,, were not analysed in the first two series of tests as the data could not be properly interpreted in view of the coexistence of obstructive or restrictive patterns or both in most subjects. However, at a time when most of the conventional lung function tests returned to normal (two to 18 months after the ons.et of disease), the anailysis of flow-volume curves and the measurement of MMEF suggested abnormailities for the group as a whole. Closer examination of the data, however, indicated that the group of patients with Mycoplasma pneumoniae differed from the two other group'; by not 
